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(54) YCTPOflCTBO J\M\ PACWMPEHMfl 
CKBAXMH 

(57) Mao6peTeHHe otmocwtch k ropHOft npOM- 

TM M CTpOHTe/lbCTBy M M.6. MCnOilWOBBHO AH« 
C00pyX6HMfl CKB3*MH flOA npefl«TCTBMflMM 

icaic c oAHoapeMeHHoA npoK/iaAxoA icoxyxa 
w/im TpyGonpoBOAd. tbk m 603 npoKiiaAXM. 



Uenb - noBuut6HM6 HaflexHocTM pa60TU. Yct- 
PoActbo coAepjwrr Tpy6y-/iMAep (Til) 1 , icoxyx 
(K) 9, npMBOAHoA Ban 2 m pa6oMMA opraH (PO). 

riOOieAHMA BbfnO/IHOH B BMA6 KOHMMeCKOrO 

paocdTUBaioiuero MdxdHM3M8. «a tueAicax skc^ 
uemrpMKOBoro sana 3 Koroporo pacno/ioxeHw 

K0HMH6CKM6 K0TKM 5. flpOAOHbHWe OCM K8TK0B 

5 pacno/ioxeHbi nbA yriiOM k ocm PO. Ban 2 
citpermeH c PO m paaMemeH c bo3moxhocti>'io 
BpaiueHMsi b TJ1 1 mam b K9. Oamm kohbm PO 

COeAMHeH C B03MO*HOCTbK) BpaiUBMMB J J] 1 M 

ApyroA - c K 9. Pe6pa 10 pacnonoxceHbi cmm- 

M6TpMHHO OTHOC WT0/1 bHO OCM PO, M MX KOHlJbl 

3aicpenneHbi Ha HapyxHux noBepxHOCTax TJ1 
1 m K9. npM spaiueHMM nana 3 BpaujaeTC* m PO, 
a aro kbtkm 5 o6K8TUB8Kxrc* no 3a6oio pactuw- 
piieMOft CfcBSXMHbl, npoM3BOA» ynnoTHenMo 
rpyHTd b paAMB/ibHOM Hanpas/ieHMM. rip* 
BCTpese c Ba/iywoM pe6pa 10 BAdB/iMBaiOT ero 
b rpywT m/im paapyusaipT. 3 m/i. . 
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H3o6peTeHVie oTHOcwrc* * ropnoA npo- 
MwmneHHOCTM m CTpomeflbCTBy w moxot 6urb 
Mcno/ib309dHO coopyxenMn ckbsjkmm noA 
npcnuTCTeuBMM, KaK c oAHOBpeMenHoA npo- 
uisakoa Koxyxa mjim Tpy6onpoeoA3. Tax m 6ea 
npotoiaAKH. 

Ue/ib M3o6poTOHwi - noBMiueHMe M3Ae*- 
hoctm pa6(rrw. 

Ha <J>Mr.1 noica3aHa cxeMa cTpomre/ibCTBa 

KpMBO/lMHOftHOft CKBaXMHU C 0AH0BpeM6HH0A 

npoicnaAKOA Tpy6onpoBOAa; na <frnr.2 - ycr- 
poAc .-bo, npOAont>Hua paapoa; na <t>wr.3 - pa3- 
pea A-A Ha $nr.2. - 

YCTpoACTBO Artfl paCUJMpCHM» CKB3*MH 
coAepxwT Tpyf5y-/iMAep 1, b kotopoA ycTBHOB- 
neH Ha npoMexyrosnbix onopax (He noxaaaHbi) 

C B03M0*H0CTW0 BpBlUeHH5l npMBOAHOA BB71 2. 

Pa6wwA opran Bwno/iHCH b bmac pacxaTUBa- 
wuxero MexaHM3Ma c 3kcuchtpmkobum bb/iom 
3, Ha uieAxax 4 KOToporo pacnoaorceHbi kohm- 

MeCKMO K8TKM 5. nDOAOflbHUe OCM CWMM0TpWM 

pacnojioxcenu noAyrnow 1-6 k npoAO/ibHoft 
ocn paGosero oprana tbkmm o6pa30M. MTonpw 
BpaiAeHHvi sa/ia 3 KancM 5 KaT»Tca b 3a6oe 
CKBdXHHU no crmpanw Boxpyr npoAOflbHoA 
ocn. YxaaaHHUA yron onpcAe/weT iuar icanca 5 
- noABMy ero 3a oamh o6opor Boxpyr npoAO/ib- 
noA ocm pa6osero opraHa. Oamh Koneu saaa 3 

KMHCMBTIWeCICM C8B3BH C flpMBOAHHM B8J10M 

2, HanpwMep. nocpcACTBOM My$Tu 6 h yera- 

HOBMH C B03MO*HOCTfeK> BpaiUeHMSI Kd nOA" 
UJHnHMKOBOA Onope 7 OTHOCHTe/lbHO 

TpyCu-nnAepa 1. ApyroA KOHeu aa/ia 3 ycra- 

HOBJ1CH C B03MOXHOCTbK) BpaiUBHMfl B OnOPO 

8 Ann paSosero oprana, Koropan pacnojioxe- 
na BHyrpM npouiaAUBaeMoro icoacyxa 9. Tpy- 
6a-*MAep 1 m xo*yx 9 coba^hohu Me*Ay 
cotoA pe6paMM 10. xoTopue pacnoao*eHw 

CMMMBTpMMHO OTMOCMTe/lbHO npOAO/lbHOA OCM 

paSoMero oprana h oxBaTuaaiOT pa6osnA op- 
ran. Ka*A06 pe6po 10 oahmm kohuom aaxpert- 
neHO, nanpMMep, c noMombio ceapKM na 
* BneuiHeA 6okoboA noaepxHocTM Tpy6w-aMAe- 
pa 1. a ApyfttM kohuom - na BneumeA 6okoboA 
noaepxHocTH xoxyxa 9. A^aMerp KOHWHecxnx 
KdTKOB 5 pacK8TUBax>uiero MexanwaMa yae/iM- 
MMBaoTCH ot Tpy6u-nMAepa k Koxyxy 9. flpw- 
boahoa Ban 2 npM&OAMTC* bo apamenMe or 
OypOBoro cramta 11, kotopuA ycraHoaneH c 
bo3m6xchoct^k> nepeM€iueHM» no paMO 12, yc- 
TaHOBAeHHOM b pa6weM xoT/ioBBHe 13.Koxyx 

9 MoxoT noAAepxMaaTbCfl na aecy c no- 
Mombio, nanpHwep, TpyOoyxiiaAMMKOB (ho no* 
xasanuX 

YcTpoftCTBO Ann pacuiupeHMA wmxmh 

MOXOT MMOTV MHB6HTapHW0 C8KUKM 14 M 15. 
COeAMHOHHUa COOTB0TCTB6 H H O C Tpy60A-flW- 

AepoM 1 m c xoxyxoM 9, H8npt*Map. c no- 

MOtUblO CMpKM. 



YCTpO^TBO AA» paCUIMpOHMrt CKB3XMH 

pa6araeT cneAyx>u4HM o6pa30M. 

M3 pa6osero xoT/ioaaHB 13 c noMOiuwo 6y- 
poaoro ddHKd 11 npoOypMBaaTCfl nwoHepHas 
5 CKBd)KMHa ao BuxoAa Tpy6w-/iMAepa 1 na no- 
BepxHOCTb B npneMHOM KOT/ioeaHe (ho noxa- 
aaH). KxoHuy Tpy6u-/wAepa 1 bmbcto 6ypoaoA. 

rCWlOBKM npHCOOAMHUIOT MIIBBHTdpHyK) C6K- 

umio 14. x xoHuy cexuMM 15.npMCoeAMH»ioT 
10 xo>xyx 9, noAAepxMBaeMuA TpyboyxnaAHMxa- 
mm. 3aieM BKflKNaxn npMBOA epaiueHMJi 6ypo- 

BOrO CTBHKB* 1 1 ♦ KOTOpWA. npMBOflMT BO 
BpatUeHMB npMBOAHOA Ban 2 H KMHOMaTHMeCXM 

coeAMHBHHuA c hmm sail 3 paOoMero oprana. 
15 npM.BpameHMM nana 3 kbtkm 5 o 6 kotk bb k>tca 
no aa6ox> pacujMpneMoA ckbb)kmhu, npoM3BO- 
A» ynaoTHOHMe rpyma b paAnaiibHOM Hanpaa- 
neHHM. ocyiuecTBnjw npoTacxMBannc 3a C060A 
20 xoxcyxa 9. B cnynae neo6xoAMMocTM AononHM- 
Te/ibHoe ycnniie an* npoiacxMBaHMB xo)xyxa 9 . 
moxho co3AasaTb noAdTHMKOM 6ypoBoro 
CTamca 11. kotopuA nepeAaet ycMyine Mepe3 
Tpy6y-nMAep 1 m pe6pa 10 xoycyxy 9. npn stom 
25 pa6oMMA opran pasrpyxen ot oceawx ycMAMA 
noAdTMMxa 6ypoaoro cranxa 11. npn BCTpene 
pa6oMero opraHa. nanpMMep, c BanynoM tcancM 
5 BAaB/iMBaxxr ero b rpynT, earn ho3BOii5ixrr 
pa3Mepu BaoyHd, Eoim pa3Mepu sanyna ne 

30 n03BO/!5IIOT K3TKBM 5 BABBMTb erO B rpyHT. TO 
BO &3dMMOAeACTBMO BCTyn3K>T pe6pa 10, KOTO- 

pwe npeAOxpaHRioT kbtkm 5 m Becb pa6osMA 
opraH ot noaoMOK. HpM stom paccTOflHMO 
MexAy cocoahmmm pe5paMM 10 no nepMMeipy 
35 pS6oMero oprana onpeAe/iaeTca pacsembiM 
nyTeM c yseTOM xapaxTepMCfMKM rpynra, amb- 
MeTpa pacuiMpneMoA cxBaxcMnu, yr/ia Konyc- 

HOCTM KdTKOB 5 M MX KO/l&fM£CTBd. Pe6pa 10 

aocnpMHMM8K>T na ce6» M3rM6a»lUMA mo- 

40 MeHT, B03HMKaK)IAHA npM BnMCblBBHMM CMCT0- 

mu TpyGa-aMAep 1-xo)xyx 9 b aaAanHyx) 
KpMBoaMneAHyio TpaexTopnio, npeAOxpanan 
ot yicaaaHnux narpy30K paOoMMA opran, hto 
AonoiiHMTe/ibHo noBuuiaeT naAexnocrb ero 
45 pa6oTw. 

flpM pacuiMpenMM CKBdxcMHu 6ea npo- 
k/tbakm Koxyxa 9 ycrpoAcTBO paSoraeT ana/io- 
tmmho. B 3tom caysao xoxyx 9 ne 

n pMCOeAMHaKTT K MH B6 HTdp HO A cexuMM 15 M 

50 noc/ieAHfla npn nepeMeiqenHu ycrpoACTBa b 
rpyHTe Bwno/iHfler po/ib cTa6M/iM3dTopa hb- 
npaB^enMfi pacujMpenMfl. CTa6M/iM3dt4MM na- 
npaaneHHfl pacutMpBeMoA CKaaxMHbi 
cnoco5cTByeT Tacxe m naaMHMe pe6ep 10. B 
55 AannoM c/iyvae BianoMenne npMBOAa noAaTMM- 
Ka SypoBoro CTanxa 1 1 moxho ne npoH3BO; 

AHTb. 

<t> o p m y /i a h a o 6 p e t e n m a 
YcrpoAcTBO A"" pacuiMpeHMa CKBaxcMH. 
BmiKHammee Tpy6y-/iMAep. xoxyx, pb6ommA 
opran, oamh kohbli KOToporo coeAMnen c Tpy 
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6oft-i»HflepoM. a APY"* - * «>*yxoM c bo3- 
mokhocti.10 BpatueHM*. m iipmboamoA Ban. 
cxpenneHHuft c pafoMMM opraHOM. oi/imha- 
» m ft e c a Ten. mto. c ueawo hoBUiueHiw 
HBAexMOCTM B pa6oT8. pa6oiM« opraw aunon- 
H6H B B«A6 icOHiwecicoro paocaTHBatomero 
MexaHM3Ma c 3kciibhtpmicobum aa/ioM hcko- 

HMMeCKMMH KaTKBMH. yCTBHOBfleHMMMM H8 

a. 



3KCueHTpMK0B0M aa/iy. h npoaoii^Hwe ocm ico- 
Topwx pacno*o*enw noAyrnon k npononmo* 
ocm paSwero oprana, npn aroM ycrpoAcrao 
CHaCxeMO peCpaMw. chmmotpmmho pacncnor 
xeHHUMM OTHbCMTenwHO npoACWbHOft ocm p* 
6osero oprana, «omi|u ttrropwx aarpeniWMU 
Ha Mapy^Mux noaepxMOCTJix rpyOu-AMAepa H 
icoxyxa. 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying, Fig. 2 shows the device in longitudinal section, Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1 . The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 11 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 

A-A 



Fig. 3 



1698413 



Compiler L. Cherepenkina 
Editor A. Dolinich Tech. Editor M Morgentai Proofreader T. Paliy 



Order 4373 Run Subscription edition 

Ail-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNIIPI] 
4/5 Raushkaya nab., Zh-35, Moscow 1 13035 



"Patent" Printing Production Plant, Uzhgorod, 101 ul. Gagarina 




TRANSPERFECT TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
OALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 909114 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 A 1 
Patent 1677225 Al 
Patent 1698413 Al 
Patent 1432190 A 1 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 1086118 A 
Patent 1749267 Al 
Patent 1730429 A 1 
Patent 16861 25 Al 
Patent 1677248 A 1 
Patent 1663180 A 1 
Patent 1663179 A2 
Patent 1601330 Al 
Patent SU 1295799 A 1 
Patent 1002514 



3600 ONE HOUSTON CtN'ER. 22! MC< NNEY. HOUSTON. TX 77013 TEL 713 650-044C FAX VI 6S0 0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/ Abstract Translations) 



Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001. 



Signature, Notary Public 



Stamp, Notary Public 
Harris County 
Houston, TX 






This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

^ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 





